Characterization of the elongation factors from calf brain. 3. Properties of the GTPase activity of EF-1 alpha and mode of action of kirromycin.
The GTPase activity of purified EF-1 alpha from calf brain has been studied under various experimental conditions and compared with that of EF-Tu. EF-1 alpha displays a much higher GTPase turnover than EF-Tu in the absence of aminoacyl-tRNA (aa-tRNA) and ribosomes (intrinsic GTPase activity); this is due to the higher exchange rate between bound GDP and free GTP. Also the intrinsic GTPase of EF-1 alpha is enhanced by increasing the concentration of monovalent cations, K+ being more effective than NH+4. Differently from EF-Tu, aa-tRNA is much more active than ribosomes in stimulating the EF-1 alpha GTPase activity. However, ribosomes strongly reinforce the aa-tRNA effect. In the absence of aa-tRNA the rate-limiting step of the GTPase turnover appears to be the hydrolysis of GTP, whereas in its presence the GDP/GTP exchange reaction becomes rate-limiting, since addition of EF-1 beta enhances turnover GTPase activity. Kirromycin moderately inhibits the intrinsic GTPase of EF-1 alpha; this effect turns into stimulation when aa-tRNA is present. Addition of ribosomes abolishes any kirromycin effect. The inability of kirromycin to affect the EF-1 alpha/guanine-nucleotide interaction in the presence of ribosomes shows that, differently from EF-Tu, the EF-1 alpha X GDP/GTP exchange reaction takes place on the ribosome.